Phosphatidic acid inhibition of PGE1-stimulated cAMP accumulation in WI-38 fibroblasts: similarities with carbachol inhibition.
To test the hypothesis that phosphatidic acid (PhA) is involved in the carbachol inhibition of hormone stimulated accumulation of cAMP we observed the effects of PhA on PGE1-stimulation of cAMP in WI-38 fibroblasts. PhA inhibited PGE1-stimulated cAMP accumulation of WI-38 fibroblasts; maximum inhibition (approximately 50-80%) occurred at a PhA concentration of 1.0 microM and significant inhibition was observed with a concentration of 0.1 microM. The full effects of PhA were evident within 15 sec after the co-addition of PGE1 and PhA. Addition of PhA to cells which had been pre-stimulated with PGE1 resulted in the rapid decay of cAMP levels to a new steady state level with a t 1/2 of approximately 65 sec. The inhibition produced by PhA did not appear to be simply attributable to a depolarization or increased intracellular Ca2+, since addition of either KCl or the Ca2+ ionophore A23187 did not lower PGE1-stimulated cAMP accumulation. When intact cells were pretreated with PhA then lysed and adenylate cyclase immediately assayed, no detectable changes in broken cell adenylate cyclase activities were observed. Also, PhA added directly to adenylate cyclase assays at concentrations as high as 100 microM produced no detectable inhibition of the membrane fraction adenylate cyclase activities. Nonetheless, our results suggest that adenylate cyclase activity in intact cells may be directly affected by physiological levels of PhA . Further, the similarities of carbachol [Butcher, R. W., Journal of Cyclic Nucleotide Research, 4:411 (1978)] and PhA inhibition support the hypothesis that carbachol (acetylcholine) exerts its effect on adenylate cyclase through alterations of the plasma membrane phospholipid composition.